The Hugoniot equation of state of KFeS2 (initial density 2.663 g/cm 3) has been determined for pressures up to 110 GPa. The Hugoniot data demonstrate a transformation at 13 + I GPa to a phase with an apparent zero-pressure density of 3.7 ñ 0.2 g/cm •. A comparison of the inferred isentrope of KFeS2 (high-pressure phase) with those of Fe, Feo.9S, and FeS: indicates that the atomic volume of potassium in KFeS: is approximately twice that of iron at 75 GPa. In the temperature and pressure range of the experiments, potassium fails to meet the empirical Hume-Rothery and Raynor (HRR) criterion for solubility of an 61ement in iron, namely, that the molar volume of the element should not exceed that of iron by a factor greater than -,, 1.4. However, both the applicability of the HRR solubility criterion and the inferred isentrope of KFeS: at high pressure are uncertain. Thermochemical calculations of the partitioning of K between a sulfide and silicate phase (e.g., KFeS: and KAISiOn or KAlSizOs (hollanditc)) indicate that pressure does not have a pronounced effect on the relative stability of solid KFeS2 and potassium aluminosilicate high-pressure phases. The calculations suggest that the high-pressure phase of KFeS: would not be stable in relation to KAISiOn (kalsilite) in the upper mantle, or in relation to KAlSizOs (hollanditc) in the lower mantle. However, the calculations do not bear directly on the question of partitioning of K into an iron sulfide melt from lower mantle aluminosilicate phases. Although the present results cannot absolutely rule out the hypothesis that a large fraction of the terrestrial potassium budget has dissolved into a molten iron sulfide-bearing core, the present analysis of the pressure-volume relation for potassium, iron, iron sulfides, potassium aluminosilicate, and potassium iron sulfide yields no evidence in support of this hypothesis.
INTRODUCTION
From a comparison of K/U ratios of chondrites and accessible terrestrial rocks, Wasserburg et al. [1964] concluded that the earth is depleted in potassium by a large factor, ~8, in relation to chondrites. Recently, it has been argued that the earth does have a chondritic or cosmic proportion of potassium, the apparent deficit being due to strong fractionation of potassium into the core. Lewis [1971] and Hall and Murthy [1971] suggested that if the earth accreted homogeneously, most of its potassium inventory would dissolve in iron sulfide which became segregated in the core. With three quarters of a chondritic complement of potassium in the core, amounting to a mass fraction of ~0.15%, the rate of radiogenic heat production in the core would be ~10 !• W, sufficient, according to Cubbins et al. [1979] , to maintain the geomagnetic dynamo. Radiogenic heat production in the core would amount to a substantial fraction, approximately one third, of the present surface heat flow. Oversby and Ringwood [1972] fused a synthetic basalt together with iron and potassium sulfides at 1450øC and 1.5 GPa and reported a minimum distribution coefficient of 25-50 favoring potassium in the aluminosilicate over the sulfide quench product: they concluded that not more than I or 2% of the earth's potassium could be in the core. Goettel [1976] conducted experiments in which iron sulfide melts were equilibrated with K feldspar at 1030 ø and 1070øC and found that the solubility of potassium in the melt increased rapidly with temperature. Extrapolating his ambient pressure results, Goettel calculated potassium contents of iron sulfide melts equilibrated with plagioclase of chondritic composition, Abs2An12Or6, at 1500 ø and 2000øC; at these temperatures the melt was calculated to contain 10% and 62%, respectively, of Clarke et al. [1977] reported the discovery, in a kimberlite, of a potassium-bearing iron sulfide phase in a clinopyroxene-ilmenite intergrowth. The composition of the phase was found to be similar to that of djerfisherite, K6Cu2(Fe, Ni)24S2s, a mineral identified in several meteorites. Later experiments suggested, however, that the kimberlite potassium iron sulfide phase could have a relatively low pressure hydrothermal paragenesis [Clarke, 1979] .
In this paper we report a series of dynamic compression ex- The preparation of polycrystalline samples and the construction of targets for Hugoniot experiments were carried out under dry nitrogen or argon. Powdered KFeS,, passed through a 100-tan mesh, was pressed for several hours at 200øC and 0.5 GPa in cylindrical 13-mm-and 16-mm-diameter dies. Fifteen discs prepared in this way had bulk densities of 2.593 + 0.019 g/cm 3 and Archimedian densities of 2.655 + 0.013 g/cm 3. Using the X ray density 2.663 g/cm 3, the average porosity is calculated to be 2.6%, while the average apparent porosity is 2.3%, indicating the presence of 0.3% untilled pore space in the Archimedian density determinations.
Experimental methods and error analyses are the same as described by Jeanloz and Ahrens [1977] and Jackson and rens [1979] , respectively. Flash X ray photography of projectties emerging from the muzzle of the 40-mm gun confirmed the accuracy of the laser-interrupt system used to measure projectfie velocity.
The raw Hugoniot data, listed in Table 2 and illustrated in Figure 1 , are interpreted in terms of three segments as in- 
EQUATIONS OF STATE OF KFES2
Estimates of STP-centered isentropes for the nonporous low-pressure phase and for the high-pressure phase were obtained from the Hugoniot data using the relation
where Ps is the isentropic pressure of the phase at specific volume V, P H is the pressure of the Hugoniot centered at STP on the porous low-pressure phase of specific volume Voo, and Es is the hentropic compression energy of the phase. Equation (2) describes the Hugoniot data, in relation to isentropes only in the high-pressure and low-pressure regimes and not in the mixed phase regime (Figures 1 and 2 ). In the high-pressure region an additional energy Era, the STP energy of transition from low-to high-pressure phases, is included. The Grtineisen function ¾(I0 of both the low-and high-pressure phases was Table 3. where Vo is the specific volume of either the high-or low-pressure phase at STP. The assumed ¾o is similar to the value 1.45 for pyrite (Table 4) Table 3 . Also indicated in Table 3 [Ahrens, 1979] . For po --3.7 g/ cm 3 these systematics would predict K•o --75 GPa.
Hugoniot temperatures calculated with ¾ given by (3) are Fit to data of Table 2 Figure 3 : the pressure difference between calculated isentrope and isotherm is again neglected. At pressures exceeding 45 GPa the isentrope is extrapolated beyond the experimental range of compression. At these pressures, and perhaps at considerably lower pressure, the calculated isentrope may be metastable, i.e., phase transformation(s) (specifically, electronic transitions calculated by Bukowinski [1976] ) may intervene between the Hugoniot and the calculated isentrope. Figure 3 
According to the isentropes shown in

Reaction (equation (13)).
Estimate from Latimer's rules.
Assuming ideal solution of K2S, FeS, and FeS2. From the thermochemical data given in Table 5 the reaction pressure at 298øK was calculated to be 20.0 GPa.
STABILITY OF KFES: IN THE MANTLE
The hypothesis advanced by Lewis [1971] product phases, apart from the silicates, is difficult to justify, except that KFeS2 is the only potassium iron sulfide phase whose compression curve has been determined to high pressure! Thermochemical and equation of state data for evaluating the Gibbs energies of these reactions are listed in Table 5 , and the results are given in Table 6 . Volumes of the phases were calculated from Ullmann-Pan'kov principal isentropes centered at room temperature: pressure differences between adiabats and isotherms were again neglected. Estimates of the pressures, at room temperature, at which new phases on either side of the reactions first appear as a result of phase changes are indicated in (14) and (15), as well as the above mentioned mutual solubility arguments, appear to be energetically highly unfavorable, and probably preclude, the addition of K in the core during the subsequent history of the earth.
